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NLY 14 cases with surgical treatment of aneurysms of the anterior inferior cerebeltar artery (AICA) have been reported. 3-s' 8'-1~'7"~8"~-3
All of the aneurysms described were located at the cerebellopontine angle. We have encountered three cases of AICA aneurysms, two of which were located in the cerebellopontine angle and one in the ventral portion of the pons. This paper clarifies some of the clinical features and pitfalls in the surgical management of AICA aneurysms, and reviews the previous reports.
Case Reports
Case 1
This 48-year-old woman suffered the sudden onset of occipital headache, vertigo, and vomiting on April 2, 1979.
Examination. She was alert and had mild neck stiffness, tinnitus, decreased heating (35 dB) on the left side, and horizontal nystagmus on lateral gaze in both eyes. Except for the heating disturbance and nystagmus, these symptoms improved in a few days. A lumbar tap revealed bloody cerebrospinal fluid (CSF), and computerized tomography demonstrated a subarachnoid hemorrhage (SAH) in the left ambient cistern. Right brachial angiography was performed on the 5th day following the attack ( Fig. 1 left) . A saccular aneurysm was found at the left cerebellopontine angle, and did not seem to penetrate the internal auditory meatus. Plain skull x-ray films and skull tomography showed no enlargement of the internal auditory meatus.
Operation.
A left suboccipital craniectomy, performed on the 25th day, revealed that the AICA coursed between the eighth and seventh cranial nerves. The AICA aneurysm was found to have a neck at the bifurcation of two hemispheric branches (Fig. 2) . The dome was directed anteromedially and was not blocking the internal auditory meatus as had been demonstrated by angiography, The internal auditory artery was difficult to identify. The neck of the aneurysm was clipped with a No. 4 Sugita clip.
Postoperative Course. Bilateral brachial angiography demonstrated no aneurysm, and there was good filling of the two hemispheric branches (Fig. 1 right) .
The postoperative course was uneventful. The horizontal nystagmus disappeared and heating was restored to only a 10-dB loss.
Case 2
This 63-year-old woman was admitted on July 31, 1976, after having a sudden onset of occipital headache, nausea, and vomiting.
Examination. A lumbar tap revealed bloody CSF.
Because we could not find the source of the SAH by four-vessel angiography, the patient was treated conservatively. She had an attack of vertigo on August 20, and facial weakness and hypacusis on the tight side on August 25. Repeat fight brachial angiography demonstrated an AICA aneurysm extending into the internal auditory meatus (Fig. 3) . Enlargement ot the internal auditory meatus, however, was not shown in plain skull x-ray films or skull tomograms. Operation. On October 18, the day of the operation, she was alert, and had fight peripheral facial nerve paresis, a hearing disturbance of 80 dB in the fight ear, and horizontal nystagmus on lateral gaze in both eyes. A suboccipital craniectomy demonstrated an old subdural hematoma and an area of yellow and brown pigmentation on the surface of the fight cerebellar hemisphere. The AICA passed between the eighth and seventh cranial nerves, and formed a loop. An aneurysm arose from the tip of the loop, and its dome was blocking the internal auditory meatus (Fig. 4) , The internal auditory artery was not visible. The aneurysmal neck was ligated with a 3-0 silk thread. During this procedure, the eighth cranial nerve was injured. The aneurysmal sac was opened and its contents were aspirated for decompression of the seventh cranial nerve.
Postoperative Course. 
Case 3
This 40-year-old man experienced the sudden onset of sharp orbital pain on the left side, vertigo, and bilateral tinnitus 2 months prior to admission to our hospital. On the day after the onset of symptoms, he had facial weakness, hypesthesia of the upper and lower extremities, weakness of the lower extremity on the left side, and diplopia. He was treated for vertebrobasilar insufficiency at another hospital. On April 14, 1980, he was seen in consultation by a neurosurgeon. At that time, he was alert and had peripheral facial nerve paresis, abducens nerve paresis, a disturbed finger-nose test, and adiadochokinesis on the left side. 
Operation. On May 15, left suboccipital craniectomy was performed, an an aneurysm was found embedded in the ventral portion of the pons. Since it was difficult to visualize the entire aneurysm, the aneurysmal dome was wrapped with Oxycel and coated with the adhesive, Aron-alpha.* Postoperative neurological findings were the same as preoperatively. The aneurysm has not ruptured during the 2 years since the operation.
Discussion
Neurological and Neuroradiological Findings"
Signs and symptoms of 16 available cases are reviewed in Table 1 . Fourteen patients had signs concerning the eighth cranial nerve; specifically, hearing disturbance in 12 cases, vertigo in eight cases, tinnitus in seven cases, and auditory phenomena in four cases. The auditory phenomena were expressed as roaring, 2~ buzzing, 5 sounds of rushing fluid, 14 and pouring of water. ~3 Signs relating to the seventh cranial nerve occurred in 11 cases, and were manifested as facial weakness in nine cases, facial twitching in one case, and crocodile tears in one case. Subarachnoid hemorrhage occurred in 11 cases and headache, especially in the occipital regions, in 11 cases. Eight patients had horizontal or rotatory nystagmus. Since AICA aneurysms were frequently associated with seventh and eighth nerve palsies, the possiblity of an AICA aneurysm should be considered along with the cerebellopontine angle tu-* Oxycel and Aron-alpha adhesive manufactured by ToaGosei Chemical Co., Ltd., Tokyo, Japan. Blocking of the internal auditory meatus by the dome of the aneurysm was confirmed surgically in nine cases (including our Case 2), 5"8'11-13'18'20'23 and was shown preoperatively on vertebral angiography in all of the five cases in which this study was performed (including our Case 2 ). 5, ~ ~. 3, t8 Enlargement of the internal auditory meatus was shown on the plain skull films or skull tomography in four 5'8"13'23 of nine cases. Figure 6 shows a schematic drawing of the AICA aneurysms in the 14 previous cases and our three cases. All of the AICA aneurysms were saccular, and in 16 cases they were located at the cerebellopontine angle; in one case the aneurysm was in the ventral portion of the pons. The aneurysms of the cerebellopontine angle were approached by suboccipital craniectomies in 14 cases, by a translabyrinthine technique in one, ~2 and by a middle fossa operation in one. 8 In all cases, a direct operation was performed. In our Case 3, with an aneurysm at the ventral portion of the pons, a suboccipital craniectomy was used. Although we reached the aneurysmal dome, it was difficult to expose the entire dome without damage to the pons. Even if we had used the subtemporal transtentorial approach, we could not have visualized the whole aneurysm without pontine damage.
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Operation
Neck clipping (including our Case 1) 8'~1'12'22'23 or ligation (Case 2) were used in seven cases, obliteration of the proximal arterial feeder was performed in four cases, 5'9'~4'~5 trapping in three cases, 4'~3'2~ and coating in three cases (including our Case 3). 17 '18 Neurological deficits caused by the operations were restricted to seventh and/or eighth cranial nerve palsies (Table 2) . One patient who had neck clipping died of acute liver necrosis within the 1st week after surgery, z2 There was no description of the postoperative neurological condition in four cases. 12 ' 15"17"22 Coating yielded no neurological deficit in two patients (including our Case 3). Neck clipping and ligation resulted in eighth nerve palsy in three cases (including our Case 2), and no neurological deficit in two cases (including our Case 1 ). Obliteration of the proximal arterial feeder gave rise to a palsy of both the seventh and eighth nerves in two cases, and to eighth nerve palsy in one case. Trapping resulted in seventh nerve palsy in one case, eighth nerve palsy in one case, and no neurological deficit in one case. Confirmation of the status of the internal auditory artery or labyrinthine artery during surgery was possible in only three cases? '~1'23 This may be related to the high incidence of eighth nerve palsy in patients with neck clipping or ligation. Fisch 7 has reported that rami nervosum of the labyrinthine artery (internal auditory artery) were involved in the vascularization of both the seventh and eighth nerves. Therefore, vascular injury can lead to both seventh and eighth nerve palsies, even though the nerve itself is preserved during an operation. 19 Frequent occurrence (66%) of palsies of both the seventh and eighth nerves caused by the obliteration of the proximal arterial feeder supports these reports.
Atkinson 2 has reported that clipping the AICA as it crossed the eighth nerve could deprive the lateral part of the tegmentum of its blood supply. Also, such a clip may well initiate thrombosis in the main proximal stem of the AICA and so impair the blood supply to the lateral part of the middle and lower thirds of the pons and lateral upper third of the medulla oblongata. In the case of Malter and Roberson 15 in which clipping of the AICA and excision of the aneurysm was performed, retrograde development of a clot from the point of the clipping was demonstrated. On the other hand, anastomoses between the lateral branch of the AICA and branches of the posterior inferior cerebellar artery (PICA) and superior cerebellar a r t e r y y I between the medial branch of the AICA and PICA, 2'21 and between the internal auditory artery and carotid circulation 1~ have also been reported (Fig. 7) . It is, however, difficult to know the degree of the anastomosis during the operation or preoperatively by angiography, and to decide whether or not it is safe to occlude the main stem of the AICA. Because of a risk of the circulatory deterioration mentioned above, we prefer neck clipping, ligation, and coating to obliteration of the proximal arterial feeder, or trapping. Neurological deficits caused by the obliteration of the proximal arterial feeder or trapping were in fact not severe but limited to the seventh and/or eighth nerve palsies in the reported cases (Table 2 ). These deficits were much milder than those that we had expected or that had been pointed out by previous authors. 1' 2' 9"~6 These prior reports include signs caused by damage to the tegmentum and middle cerebellar peduncle. When it is difficult to clip the aneurysm, obliteration of the AICA is probably more effective than coating for prevention of rupture of the aneurysm. In the patients who have a palsy of both seventh and eighth nerves, and an aneurysm that is difficult to clip, one may safely obliterate the proximal arterial feeder or trap the aneurysm.
In six cases (including our Case 2), 3-5'14"15 decompression of the seventh and eighth nerves by aneurysmal excision or aspiration of the contents was performed, but no improvement in neurological findings due to decompression has been reported.
